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In the first place, the fact that a proportion of sulphur was taken up by the
rubber in such a way that it was no longer extractable on prolonged treatment
with solvents for sulphur was regarded as evidence that a chemical combination
had taken place. Further, since the reaction was not accompanied by evolution
of hydrogen sulphide, the process must be one of addition and not of substitution,
as had been suggested.* The limit of combination with sulphur was shown
to be reached in the formation of a compound having the empirical formula
C10H16S2, polyprene disulphide, the proportion of sulphur in which should be
32-00 per cent., a figure corresponding closely with the average of that found
in the samples made by heating rubber with excess of sulphur, namely, 32-94
per cent.
This was regarded as the highest member of a series of polyprene sulphides
of which the lowest member was a compound represented by the formula
(C10H16)10S, containing 2-29 per cent, sulphur. Such a view received support
from the observation that the characteristics of vulcanisation first became
apparent when the combined sulphur was present to the extent of 2 to 2-5 per
eent.f It was recognised that no other evidence could be obtained of the
formation of separate members of this series, as the alteration in properties
from unvulcanised rubber to soft vulcanised rubber and then to hard rubber
(vulcanite) was a gradual one, unmarked by sudden changes in the character
of the product at any stage in the process. It is true that, when Weber's
figures for the combination of sulphur with increase in time of heating were
plotted in the form of a graph, there were breaks noticeable at various points,
but these breaks did not occur at the same points with different temperatures
of vulcanisation. Subsequent work has shown that the irregularities must
have been due to errors in timing, owing to the difficulty of opening and closing
the autoclave in which the samples were heated, and the necessity to add fresh
water from time to time.
While these experiments indicated that the progress of vulcanisation was
accompanied by a chemical reaction, the formation of a definite chemical
compound did not appear to afford an entirely adequate explanation of the
marked change in properties brought about by the action of such a small
proportion of sulphur as enters into combination. Weber himself appeared to
regard the reaction as bringing about pectisation of the rubber colloid in a
manner somewhat resembling that in which egg albumen is coagulated with
certain reagents.
It is interesting to note that what was probably the first theory of vulcanisa-
tion was of a purely physical character. Brande in 1852, lecturing before the
* E. g. Payen, Compt. rend., 1852, 34, 2.                      f Weber, loc. cit., p. 91.